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MICROSCOPY. 

A. Instruments, Accessories,  &c.* 

(1) Stands. 

Watson’s Naturalist’s Microscope.7-This instrument (figs. 18 and 
19) is an inexpensive Microscope, and is intended for students and for 

biological class work. The base for the Microscope is formed either by 
the case, or by the bench on which it is to be used. The illustrations 
show the instrument (1) with stage and mirror removed, fitted in 

* This subdivision contains (1) Stands ; (2) Eye-pieces and Objectives : (3) 
Illuminating and other Apparatus ; (4) Photomicrography ; (5) &ficroscopical 
Optics and Manipulation ; (6) Miscellaneous. 

t Watson and Sons’ Special Catalogue. 
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socket and fixed to bench or table (fig. IS) ; and (2) when mounted in 
socket on side of containing case (fig. 19). 

Binocular Loups of Weak and Medium Magnification.*-0. Henker 
and N. von Rohr discuss the principles which must underlie stereo- 
scopic vision, with especial reference to the image in space. If an 
object-point be selected, the principal rays proceeding from it must 

FIG. 19. 

first be determined. These principal rays are those which diverge from 
the object to the centres of the entrance-pupils of the right and of 
the left instrument. After their passage through the instrument, these 
rays generally leave the exit-pupils at  an increased refraction-angle to 
their corresponding axes. ,4 space-image, in the sense of geometrical 
optics, occurs when the directions, produced backwards, of the principal 
rays pertaining to a selected object-point, intersect in a point of the 
space-image. The combination of all such space-points will give the 
true space-image of the whole object. If such a condition, incontestable 
as a proposition in geometrical optics, he satisfied, it is, furthermore, 

* Zeit. f. Instrumentenli., XXiA (1909) pp. 280-6 (7 figs.). 
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possible to discuss the conditions of the allied subject-viz. the change 
whereby the perspective arising in the space-object is presented to the 
eye. It 
must a t  the same time be supposed that the observer’s eyes remain 
accomniodated for infinity. Yet it cannot be asserted that these 
conditions as to accommodation-adaptability of the eyes are ever com- 
pletely satisfied. But it will be difficult to deny the authors this 
simplifying assumption if the similar condition be conceded without 
hesitation in the clearer case of monocular instruments. I n  any case 
the conditions should be plainly and clearly laid d o m  on which the 
consequent explanation depends. 

I n  many instruments intended for binocular use there is no space- 
image, in the sense of geometrical optics, owing to the fact that in 
many cases the rays do not intersect, but merely cross one another. 
But since the observer, even in such instances, not infrequently receives a 
uniform impression, the explanations must be sought for in physiological 
rather than in geometrical optics. The result of the aiithors’ view, 
therefore, is to very much narrow down the ground on which binocular 
instruments should be treated, and to lay a sure foundation for 
explaining the construction of selected forms. The space-image, in the 
strict sense, will only arise when the axes-directions of the system 
serving both eyes are parallel in both the space-object and in the space- 
image, and when there is also exact and similar correspondence between 
the planes of the object and the planes of the images. 

Moveover, it is possible to consider systems with a common objective 
-under these circumstances the space-object possesses only a single 
position-plane-or with both systems completely separated, and set up 
parallel to each other. 

The authors then discuss the application of their princples to double 

(2) Eye-pieces and Objectives. 

That change is closely connected with the above condition. 

loups. 

Watsons’ 1/6 and 1/12 Objectives.*-The essential features claimed 
for these lenses (figs. 20,21) are the capability of bearing high eye-pieces 
without breaking down ; the capability of utilising a large solid cone of 

FIG. 20. FIG. 21. 

illumination ; perfect centring ; a definition which leaves no doubt as 
t o  the structure esamined. 

* Watson and Sons’ Special Catalogue. 
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:3) IlluminatinR and other Apparatus. 

Zehnder’s New Half-shadow Polarimeter.*-L. Zehiider reports 
that this half-shadow polarimeter has proved itself very useful for the 
examination of elliptically polarised light. The chief parts are shown 
in fig. 22. The gonionieter used in its construction was von Lang’s. 
The parallelised rays, proceeding from the objective 0 of the slit-tube 
C, pass through the polariser P. They then traverse the Soleil-Babinet 
compensator K, and the new half-shadow analysing arrangement A. All 
these parts are in front of the telescope objective. The polariser P is 
rotatory about the slit-tube axis, and a finely divided circle T, is closely 
connected with it. This circle is coarsely adjustable, and also, by 
means of the screw S,, finely adjustable ; the rotation is read off in 
degrees and minutes by a vernier. The compensator R is intended to 
convert into a directly polarised beam the light reflected at the surface 
under examination, and more or less elliptically polarised, of the body 
set on the goniomeber. The compensator consists (i.) of a plane-parallel 

- -  

FIG. 22. 

quartz plate c of uniform thickness, and (ii.) of two quartz wedges 
n and b, which together form a plane-parallel plate of variable thickness. 
The optical axes of a and 6, on the one hand, and of c on the other, are 
orientated in the well-known manner, perpendicular to each other. The 
half -shadow analysing arrangement h consists of the half-prism N and 
of the plane-parallel dark glass R, which together half cover up the 
field of view defined by the circular diaphragm D. The divided circle 
T, is closely connected with this analysing arrangement, and can be 
rotated about the telescope axis ; the niovement is partly coarse and 
partly, by means of the screw S,, fine ; the yernier reads to degrees and 
minutes. The opacity of the dark glass plate is so selected that the 
diaphragm D under the light used is perfectly visible, and for this 
reason the ocular lens of the telescope F is made of variable width by 
means of an ocular slit. The well-known conditions of the Lippich 
half-shadow polarising apparatus are made use of in adjusting the half- 
prism and the dark glass. As the dark glass in each rotation of the 
analyser about the telescope axis transmits a uniform quantity of light, 
there occurs on each side of every dark adjustment of the half-prism 
tin adjustment for half-shadow equality-that is, for uniform brightness 

See also Zeit. f .  Instrumentenk., n i x .  * Ann. d.  Physik., xxvi. (1908) p. 985. 
1909) pp. 296-8 (1 fig.). 
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of the whole field ; between these positions the position of Iiiasiniuni 
darkness of the half-prism lies midway. B s  the adjustment for iiiiiform 
illumination admits of greater precision than that for inaxiiuuiii dark- 
ness, this analysing arrangement is more accurate than a single nicol. 
It is, moreover, especially advantageous to have two positions of adjust- 
mciit, and to take their mean. 

The reflecting plane of the glass body is, by meaiis of a n  auto- 

FIG. 23. 

colliniation ocular, provided with cross-threads, set parallel to the 
rotation axis of the goniometer, \Thereby the polarising planes of the 
analyser and polariser are parallelised with great accuracy, being per- 
pendicular to the goniometer rotation axis. Consequently, it  is likewise 
possible, with great accuracy, to calibrate the drum divisions of the 
compensator, and to so adjust the rotatory compensator about the 
telescope axis that the optical axes of its quartz plates lie parallel, being 
both perpendicular to the goniometer axis. 

I n  adjustments with the compelisator, the movable quartz wedge is 
first pushed far enough to make the half-prism show dark ; it  is then 
further pushed, first in one, afterwards in the other direction, until the 
field shows equal illumination. The mean of these two adjustments of 
the wedge gives the position of dark adjustment more accurately than 
if one attempted to get it by one position of the nicol. 
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Kruss Epidiascope." - This instrument, which was described in 
this Jonriid,t and was invented rather more than a year ago, has lately 
been improved in certain details and adapted by A. Kruss to a greater 
range of purposes. Figs. 57 and 58 of the former abstract illustrate 
the principle, while the accompanying figs., 28, 24, show the new applica- 
tions. Fig. 23 shows the epidiascope in normal adjustment. A self- 
regulating lamp for 30-50 amperes acts as the light-source. Transition 
from diascopic to epidiascopic projection is effected by pressure on one of 

F I G .  24. 

the levers seen in the figure. If both mirrors (S, S, original fig. 57)  are 
thus put out of action and the front wall let down ( f ig .  24), the light- 
rays may then pass axially through the apparatus, and an optical bench 
may be inserted. Fig. 14 also shows the optical bench adapted for polarisa- 
tion demonstrations. Suitable arrangements may be siinilarly made for 
exhibition of spectral, interference, and diffractive phenomena. A pro- 
jection Microscope can be applied to the bench. Sometimes this Micro- 
scope objective would be equally suitable for the projection of opaque 
objects or of diapositives. But when considerable magnification is re- 
quired, and increased distance from the screen is unattainable, the 

* Deutsch Mech.-Zeit., 1909, pp. 230-2 (3 figs.). 
t See this Journal, 1909 p. 251. 
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arrangement shown in fig. 25 may be used with diapositives. kThis 
arrangement may, moreover, be used for the simultaneous projection cr€ 
two diapositives, the front part being fitted with a specially large illumi- 
nating lens, which equally illuminates two adjacent diapositives adjust- 
able in two mutually perpendicular directions. The diapositives may be 
independently exchanged. 

FIG. 25. 

Application of Edinger’s Drawing and Projection Apparatus t o  
Macroscopic Photography.*-P. Martin ha0 derised a stand Thich very 
much increases the usefulness of Edinger’s apparatus.?. The stand is 
manufactured by the firm of Leitz, and consists of a convenient frame- 
work in which a camera can be placed and clamped at  any angle. This 
camera replaces the usual optical parts, and is capable, when adjusted at  
a suitable distance, of projecting into the ordinary photographic part 
images of very large objects. By this means the author has secured 
photographs of tlie pelvis of a horse, or even of an entire horse carcass. 
I n  the latter case the carcass was on the floor of a hall, and the frame 
was conveniently arranged in a gallery over. The frame is mounted on 
castors, and is therefore easily transferred to any desired spot, e.g. a 
patient’s bedside. With an horizontal adjustment, an object on a wall, 
or vertical screen may be photographed. 

Ocular Micrometer with Interior Vernier.$-The firm of Nachet, 
under the instruction of F. Vles, has manufactured an ocular micrometer 
which is intended to possess a precision equal to that of the best divided 
drum-micrometers, but with a less complicated mechanism. The read- 

* Zcitsohr. wiss. Mikrosk., xxvi. (1909) pp. 219-22 (2 figs.). 
t 9 this Journal, 1905, p. 650, and 1891, p. 811. 
f C.R. SOC. Biol. Paris, lxvii. (1909) pp. 537-8. 
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ing, moreover, is within the Microscope, and therefore the time and in- 
convenience usually spent in reading an external graduation will be saved. 
The ocular has in its focal plane a scale divided on glass similar to ordi- 
nary micrometric oculars. I n  contact with this scale, and also in the 
ocular field, is a vernier divided into tenths, on the lower face of another 
glass slip gliding on t,hat of the fixed scale. A siniple metallic slide, a 
push-screw, and a back-spring suffice to move the vernier. The process 
of measurement will be easily understood, and takes place in the field of 
view. There are no special precautions to be taken, such as are usually 
necessary, with regard to errors of screw, of springs, or of carriers, in the 
case of external scales. Moreover, the measurement is made without 
taking one’s eye from the ocular, and it is possible, in case of need, to 
dictate the readings to an assistant without the observer abandoning the 
observation of a fugitive phenomenon. 

Watson and Sons’ Rolos Immersion Paraboloid.* - This appa- 
ratus (fig. 26) gives an intetisely black background, with a brilliantly 
illuminated object, with high-power objectives up 
to 0.95 N.A., and is specially suited for showing 
unstained living bacteria. The makers supply full 
directions for the successful working of the appa- 
ratus. 

Enumeration of Blood-corpusc1es.t-R. Samut 
advocates the use of the following simplified nie- 
thods for counting blood-corpuscles. 

The enumeration of the formed elements of the blood, although 
admittedly of paramount importance in the diagnosis of disease, is not as 
frequently carried out as its value mould call for. This is undoubtedly 
due to the fact that, in enumerating blood-corpuscles by means of Gowers’s 
or the Thoma-Zeiss hEmocytometer, the chief difficulty encountered is 
the necessity of counting the large number of corpuscles in each of the 
sixteen small squares which make up one of the large squares, since a t  
least eight sets of sixteen small squares should be counted before a fairly 
accurate result can be expected. Moreover, corpuscles often overlap the 
lines which form the squares, and great care is required and time Iost to 
avoid counting them twice over. 

Ry means of the Blenden ocular “ Ehrlich ” these difficulties are 
avoided. An ordinary 
No. 2 ocular is provided with a screen rrhich cuts out a square from the 
field of vision of the ocular. By means of the little knob (fig. 2 7 )  
this square can be narrowed, and by means of notches, which divide one 
side of the square into four equal parts, the reduction may be effected 
in exact proportion (fig. 28). 

Enumeration.-With this instrument enumeration of corpuscles is 
done as follows. The drop of blood is obtained and diluted in the 
Thoma-Zeiss pipette and blown out on to the Thoma-Zeiss ruled slide in 
the usual way. When this has been placed on the Microscope, allow 
5 minutes to  elapse. Use a No. 9 Leitz objective and aBlenden ocular, 

* Watson and Sons’ Special Catalogue, 1910. 
t Lancet (1909) ii. pp. 1424 (2 figs.). 

FIG. 26. 

The construction of the ocular is as follows. 
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the slit being so adjusted by means of the little knob that four squares 
of the central platform of the counting chamber just coincide with it. 
The number of red corpuscles are counted, and the preparation may now 
be shifted as many times as desired, each count representing the number 
of corpuscles in four squares, since the slit corresponds exactly to four of 
the squares. The total number obtained after several such counts being 
dirided by the number of counts, gives the number of red corpuscles per 

FIG. 27. 

field of four squares ; hence division by four gives the number per square. 
This number multiplied by 4000 would represent the number of corpuscles 
per cubic millimetre were it not that the dilution has to be taken into 
account, and accordingly the result must be multiplied by 100 or 200. 

Example : Average number of red corpuscles per square = 10. Then 
10 x 4000 x 100 = 4,000,000 per cubic millimetre. 

The method is quicker and more accurate than that usually employed, 

oaIlri FIG. 25. 

since it enables a much larger number of squares to be counted irrespec- 
tive of the lines of the counting chamber, which constitute an element 
of confusion in the process of counting. 

Again, the Blenden ocular may be used for the purpose of counting 
the leucocytes in the following manner. A dry-film preparation of the 
blood to  be examined is fixed and stained by Leishman’s or Jenner’s stain. 
Using a KO. 9 Leitz objectrive and a Blenden ocular, the number of red 
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and white corpuscles are counted, the shutter of the ocular being at one- 
half or one-quarter of the total field of vision. The count is made several 
times through the same slit, and an average of corpuscles per field is 
obtained. 

RZ Now L : R :  : Z : r  . .  * L = -  
r 

where L represents the unknown iiumber of leucocytes, R the known 
number of red corpuscles per cubic millimetre, and I and r represent the 
average of leucocytes and red corpuccles respectively per field of vision. 

Pulfrich’s Stereo-Komparator.-C. Pulfrich * has introduced an 
improvement into the above instrument, designed a f e n  years ago,t 
which not only makes it better fitted for its original purpose, but also 
adapts it for photometric and spectrographic measurements, as well as 
for estimation of star magnitndes. In the earlier design the ray of 
light impinged on an inclined and semi-opaque film of silver (fig. H), 

I 

FIG. 29. FIG. 30. 

and was thus partly reflected and partly transmitted. I t  was found 
that the two images thus obtained, differed in intensity, thereby causing 
difficulties in experiments of comparison. The author has now replaced 
this silver film by a disk divided into ten sectors (fig. 30), five of which 
are opaque and five are transparent. He gives full details of the appli- 
cation of his design, which seems to have been highly successful. 

U L B R I c H T, R. - Zur Anwendung des Kugelphotometers und Znr Lichtschwer- 
Electrotech. Zeitschr., xxviii. (1907) p. 777 ; 

Op. cit., xxx. (1909) p. 322. 
See also Zeit. f. Iwstrumwtelzk., xxix. (1909) pp. 353-6 (3 figs.). 

punkt-Bestimmung. 

(4) Photomicrography. 

Method of Preparing Stereo-photomicrographs.$-A. C. Banfield 
describes a method by which he has met with considerable success. 

* Zeit. f. Instrumentenk., xxx. (1910) pp. 1-6 (6 figs.). 
t Tom. cit., xxiv. (1904) pp. 161-6. 
1 Journ. Quekett Mim. Club, 1909, pp. 459-64 (4 pls.). 

Seealso this Journal (1904) p. 576. 

April ROth, 1910 R 
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The mathematical principle involved is that the interocular distance, 
normally 62 mni., has to be divided by the required magnification in 
order to give the angular separation through which the objective must 
be moved. Thus, for 32 diameters, the separation mould be 2 mm. ; 
and for 1000 diameters, 62 niicra. I n  practice the photographic 
objective is kept still, and the object moved. The author uses two of 
Zeiss’ optical benches, mounted on trestles. For very low magnifications 
(to about x 10) one only is used; for higher magnifications they are 
placed end to end. At one end of the bench, fig. 31 (pl. III.), is fixed the 
lamp casing, the bench itself carrying the condensers, object-stage, lens 
and camera, all of them adjustable in any position on the bench. The 
camera itself is a very simple affair, adapted for the English standard 
stereoscopic size, 6% x 34 inches. The formula regarding objective 
separation resolves itself in practice into two parallel lines drawn on 
the focusing-screen, 62 mm. apart, by means of the stage. The object 
is moved until one of the lines cuts the image centrally: the first 
exposure is then made ; the object is next transferred to the other line, 
when a second exposure will give the truly stereoscopic pair. The 
author uses Zeiss’ “ planar ” photo-objectives, their very flat field making 
them especially suitable for this work ; their aperture is, however, too 
low for high magnifications. Incident light seems to be more satis- 
factory than transmitted light. The Nernst electric lamp, with a 
one-ampere filament, makes an excellent light-source. Incandescent 
gas is also good, but requires long exposures. It is essential that each 
picture should have identical exposure. Arc-light involves a risk of 
burniug a specimen, but only requires short exposures; it is a great 
help when dealing with autochromes, which have, however, special 
difficulties. 

In the figure, B parallelises the rays; U is a long-focus lens for 
converging the parallel rays, after reflexion from mirror H, on the 
object 0 ; E is a short-focus lens ; F a plano-concave lens to parallelise 
the converging rays from E (this gives a parallel beam of small diameter, 
but of great intensity) ; G, object-stage, laterally adjustable by means of 
~ ._ ~~~~ ~ ~ ~ 

EXPLANATION OF PLATE 111. 

A. Lamp casing containing hand-feed arc lamp. 
B. Lens to parallelise rays from arc. 
C. Water-cooling chamber. 
D. Long-focus lens, converging the parallel rays, after reflecting from mirror H, 

E. Short-focus lens. 
F. Plano-concave lens to parallelise the converging rays from E. 

G. Object stage laterally adjustable by means of the vertical pinion. 
H. Small mirror universally adjustable. 
I. 35 mm. lens (Zeiss Planar). 
J. Focusing pinion. 

K. Camera. 
L. Optical bench, on which the whole of the above is adjustable. 

on the object 0. 

parallel beam of small diameter, but of great intensity. 
This gives a 

The optical 
axis of the condensing system is 52 mm. above that of the camera. The 
horizontal line shows the course of the central ray of light. The con- 
densers D and E are mounted on a hinged fitting, the one not in use 
being folded down out of the path of the rays. 



JOURN. R. MICR. SOC., 1910. P1. 111 
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the vertical pinion ; H, small mirror, universally adjustable ; I, 35 mm- 
lens (Zeiss planar). 

The author gives several examples of his results, one of which is 
shown in fig. 32 (pl. IV.). 

(5) Xicroscopical Optics and Manipulation. 

Standard Measurement in Wave -lengths of Light.* - The 
principles underlying A. E. Tutton’s method of interference measure- 
ments were described in the February number of this Journal, and a 
later description of the apparatus was promised.? 

A general view of the interferometer and one of the duplicate 
Microscopes of the comparator, together with suEcient of the bar- 
carriage to enable some idea of the whole apparatus to be gained, is 
now given in the accompanying illustration (fig. 33), together with 
the author’s description. 

The whole instrument is mounted on a large stone block, resting on 
isolated concrete foundations. On a small stone pedestal, similarly 
isolated, in front of the large block, rests the pedestal of the auto- 
collimating telescope and attached Geissler tube of the interferometer. 
I n  the common focal plane of the tdescope objective and eye-piece, 
opposite the junction of this main optical tube with the rectangularly 
attached side-tube carrying the Geissler tube, a small totally reflecting 
prism is arranged, half covering the focal aperture. A still smaller 
rectangular stop or opening in a plate in front of, and almost touching, 
that one of the perpendicular prism faces which is directed towards the 
objective, and lies in the focal plane very close to the edge, dividing the 
closed half from the open half, is the effective source of the interfering 
light ; the -rays from the Geissler tube, received on the other face of the 
right-angled prism, are arranged to fill this stop after reflection from 
the hypotenuse of the prism. The rays proceed €rom the stop to the 
objective, which they are arranged to fill with light, and thence pass out 
of the telescope as parallel rays, in the path of which the dispersion and 
interference apparatus is placed. The rays return to the telescope from 
the latter along practically the same path, but after re-entering the tele- 
scope, instead of returning to the little rectangular stop, their origin, 
they are deflected just sufficiently to one side to form an  image of the 
stop, che same size as the original, in the open semicircular aperture of 
the focal plane, within a couple of millimetres of the real stop. This 
closeness to  identity of path of the outgoing and incoming rays, and 
consequently normal incidence on the reflecting glass surfaces of the 
interference apparatus, is largely responsible for the magnificent field of 
parallel straight-lined interference bands which the author’s interfero- 
meter affords, for it fulfils an essential condition for perfect interfer- 
ence. 

With the ordinary eye-piece in position, the images of the stop 
reflected from the various surfaces of the interference apparatus can be 
focused, adequately magnified, and viewed during their adjustment to 

* See this Journal, 1910, pp. 107-8. 
f Tom. cit., p. 107 ; Phil. Trans. A, ccx. (19!0) p. 1 ; Nature, lxxxii. (1910) pp. 

338-41 (1 fig.). 
R 2  
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the theoretically ideal positions. But when this eye-piece is replaced 
by a special one consisting of a Ramsden micrometer, combined with an 

additional lens between the latter and the focal plane, the telescope is 
converted into a low-power Microscope, which focuses simultaneously 
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the interference bands, a little silvered reference ring in the centre of 
one of the two surfaces reflecting the interfering light, and the micro- 
meter spider-lines. There are two parallel vertical spider-lines ; one is 
adjustable by the left drum-head of the micrometer, so as to be able to 
set it at any convenient distance from the other in order to include a 
single band and most of the reference ring between them ; and both are 
moved together by the other (right) measuring drum, in order to be able 
to determine the band-width and any fraction of a band which may 
have passed the reference centre. 

The dispersion apparatus consists of a Hilger constant-deviation 
prism, which enables the desired spectrum ray to be isolated from all 
others, and that alone delivered to the interference apparatus. The 
rays are deviated exactly at right angles by this prism towards the 
interference apparatus, the surfaces of which they strike at normal in- 
cidence, after which they return through the constant-deviation prism 
(thus securiug double dispersion) to the telescope. The prism is 
mounted on a divided circle, so that it may be calibrated for the 
delivery of light of any desired wave-length, if desired, and has numer- 
ous adjustments. Such calibration is not essential, however, as the 
particular image of the origin-stop in the colour corresponding to the 
spectrum bright line of cadmium or hydrogen can be adjusted visually 
on removal of the front lenses of the Ramsden eye-piece. 

The interference apparatus consists of three circular and thick giass 
disks, the third of which is of black glass polished an absolutely true 
plane on its outer surface, which is one of the two important surfaces 
concerned in the production of the interfering light. It is ground 011 
the back surface, by which it is attached in an adjustable manner to the 
right Microscope of the comparator, the movement of which it is to 
record. The outer two are larger disks of colourless glass, identically 
similar, the two truly plane surfaces of each disk not being strictly 
parallel, but inclined at the minute angle of 35’. The left surface 
of that one nearest to the black glass disk is the second surface con- 
cerned in the interference, and approaches the black glass within a 
millimetre ; the second is a duplicate one, merely introduced on the 
right of it to correct for the slight dispersion produced by the 85’ of 
inclination, the two being set oppositely as regards the direction of the 
wedge. The 35‘ inclination is just, adequate to deflect out of the field 
of the telescope the reflection from the other (right) surface of the left 
colourless disk, and both images from the countervailing disk are got 
rid of by a slight tilt in the rectangular direction. All the many 
adjustments required are provided for in the mounting of the two 
colourless disks on a separate carrier sliding along the face of the upper 
V-and-plane bed of the comparator. 

The apparatus, as described up to this point, is the interferometer. 
The comparator consists of two V-and-plane beds, nearly 7 ft. long, 

of specially homogeneous cast-iron, and worked truly plane with con- 
summate care, together with their contents; they are arranged step- 
wise, one on the top of the stone block, and the other 73 in. below and 
in front. On the upper one slide the two duplicate Microscopes, and on 
the lower one the standard-bar carriage and accessory fine-adjustment 
fittings. The carriage is given a longitudinal motion, a transverse 
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motion adequate to bring either of the two bars to be compared under 
the Microscopes, as well as fine-adjustments for azimuth, height, and 
level, thus enabling the defining marks on the bars to be readily focused 
without touching the Micrcscopes if it  is so desired. 

Each Microscope is carried on a solidly constructed slider on the 
V-and-plane bed, by which its coarse-adjustment for position is effected. 
The microscope-bearing bracket is not, however, fixed directly to this 
slider, but to a second one sliding over the first, also with V-and-plane 
contact, and with the'further control of the movement of a cylinder 
within a cylindrical boring. The fine-sliding is effected by means of a 
most carefully made screw of fifty threads to  the inch, on which the 
success of the instrument depends, and which carries at  its outer end a 
large milled head for hand rotation, and a worm-wheel of 100 teeth 
gearing with an endless screw, which can either be rotated by hand by 
means of a milled head or by means of a shaft and a large wheel, seen 
in front in the illustration. One complete rotation of the latter corre- 
sponds to the movement of the Microscope and the black glass 
interference disk to an extent which causes the passage of fifteen 
interference bands past the reference centre. More than an inch of 
movement of the circumference of the wheel is necessary to effect the 
passage of a single band. Two-thirds of the dead-weight of the 
Microscope and slider are taken up by four spring pistons, and the move- 
ment of the slider by the screw is only a push in either direction against 
the walls of a recess in the free slider, there being absolutely no strain 
anywhere. Hence this movement of the Microscope is not only an 
excessively fine one, but also so steady that the bands pass with a pre- 
cision which leaves nothing to be desired, and each band may be held 
for any length of time for counting purposes. 

Each Microscope is provided with a micrometer eye-piece, with 
spider-lines arranged as in the interferometer. The fine-adjustment is 
made exceptionally steady and regular. Two sets of objectives are 
provided, one pair for observing the defining lines in the countersunk 
wells near the ends of standard bars, with a magnification of 150 
diameters, and without penetration of the well by the objective, and the 
other set for use with the wave-Iength rulings. 

The defining lines, of whatever character, are illuminated (with 
" critical illumination ") by the brilliant image of a distant Nernst 
lamp, with the aid in each case of a little reflecting prism, a collimating 
lens, an iris diaphragm, and a glass-plate mirror above the objective, all 
provided with fine-adjustments. This avoids all heating effect on the 
bars, and the last traces of heat rays are filtered out by a thick water- 
jacket in front of the lamp and its beam-parallelising lenses. The 
illumination of the wave-length rulings ro$aa in. apart is excellent with 
the r& in. dry objectives employed, and the definition truly surprising. 

The temperature of the whole comparator room is maintained at  the 
official temperature, 62" F., entirely electrically, both as regards artificial 
heating and the thermostat, which is original. So sensitive is the latter 
that the entrance of a person into the room is immediately followed by 
the extinction of one of the heating lamps to compensate for the extra 
warmth introduced. 

The finest defining lines yet employed on any line-measure bars are 
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those on the platinum-iridium copy of the imperial standard yard. Yet 
even each of these has a thickness equivalent to fifteen interference 
bands. The defining lines on the imperial yard itself are three times as 
coarse. Hence we have now arrived at that stage in the competition 
betneen defining lines and refinement of measurement when the latter 
has far surpassed the former. It was for this reason that the author 
took up the investigation of wave-length rulings, with the idea of their 
possible use as defining lines commensurable with the increased refine- 
ment of measurement. Mr. H. J. Grayson, of Melbourne, whose 
wonderfully fine rulings hare recently been much discussed in micro- 
scopic circles, has kindly made a number of rulings of satair in. fine- 
ness, which preliminary experiments indicated as feasible for the 
required purpose, on polished speculum-metal and platinum-iridium, 
which appear, particularly the former, perfectly satisfactory. The 
T&ir in. being the wave-length of red hydrogen or cadmium light, the 
distance between two lines ruled at this interval corresponds to only 
two interference bands. Kith the TIF in. dry objectives, the lines, more- 
over, are as cleanly cut as s ider-lines, and the thickness of a line is 
less than half a wave-lengt E . Five such lines are ruled in succession, 
the central one being considered as the defining line. A strong finder- 
line is ruled on each side of the five, and two other strong ones at right 
angles jn orderito localise a central part of such a system. It appears 
perfectly feasible to carry out a stepping-off process for the counting of 
the total number of wave-lengths of cadmium red light in the British 
yard, in which such rulings would take the place of the glass plates of 
the Michelson or Fabry and Perot dtalons, a base line of the thirty- 
second part of an inch being first actually counted in bands with the 
aid of the interferometer, between limits defined by two such systems of 
rulings. The final fraction of every stage in such a process could be 
absolutely checked by the interferometer in all cases where Michelson 
found it possible to do so, that is, so far as interference bands are 
still visible, about 4 in. ; and, as it has already been proved that the 
accuracy with the rulings is almost as great as with interference bands, 
this checking ceases to be as imperative as mihen only the coarse existing 
defining lines are available. Hence, the future before these rulings 
appears likely to be both interesting and important. 

On the  Production of Micrometric and Diffraction Rulings.* 
Henry J. Grayson says: Some years ago I had occasion to use some 
finely-ruled glass plates, not exceeding 0 * 01 in. thickness, the lines upon 
them ranging from 0 * 02 in. to 0 * 004 in. apart. These, I found, were not 
readily obtainable commercially, so that I had to devise some method of 
producing them for myself. After a few experiments, I soon found I 
had no difficulty in ruling lines greatly exceeding in fineness and 
accuracy any of the kind I had hitherto seen, and, as the matter was 
interesting to me from a microscopical standpoint, I pursued it apart 
from my immediate requirements. 

The apparatus I first devised and used was exceedingly simple in 
principle, and consisted essentially of a fine steel screw and wedge of 
glass, the incline of the latter bearing some definite ratio to the pitch of 

* The Microscope, i. (1909) pp. 4-11. 
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the former. This glass wedge travelled along a bed, or base-plate, also 
of glass, being kept in position by means of a dot cut along its surface. 
As the wedge xas propelled forward by the screw it raised a vertical 
plate, accurately adjusted at right angles to the base-plate, and as free 
as possible from movement other than that imparted to it by the wedge. 
To this vertical plate, the slide, or disk to be ruled upon, was attached 
by means of a suitable cement. A platform, for the support of a sliding 
diamond carriage, bridged the base-plate and wedge at  a suitable height, 
being, of course, arranged transversely to and in front of the vertical 
slide. 

With this roughly constructed apparatus I was able to produce ruled 
bands, or groups of lines, ranging from 5000 up to 50,000 lines per inch. 
The apparatus has since been completely rebuilt, being variously 
modified and altered in accordance with experience gained, and the 
greater precision demanded by the class of work subsequently under- 
taken. 

My work has tended mainly in the direction of perfecting rulings 
for micrometric measurements, and for test purposes. To accomplish 
this, I have had so to modify and improve the a.pparatus with which I 
first commenced work, as to render it capable of precise and accurate 
niovements much less than 0-00001 in. : also to select and mount 
diamonds with knife edges of a fineness or keenness equal to the group- 
ing together of lines less than 0-00001 in. apart, and yet of such strength 
and durability as to be capable of producing many thousands of such 
lines without material alteration in character; and, last, but by no 
means least, so to mount these rulings as to exhibit them in the best 
possible manner, while at the same time insuring their permanence as 
microscopical preparations. 

The selection, setting and cutting action of the diamond are of the 
utmost importance. Nearly all the stones I have used have been 
obtained from Bingara, N.S.W. 

I have tried Brazilian and West Indian diamonds, also the black 
diamond or carbonado, none of which appear to possess any advantage 
over those obtained from New South Wales. Some little time ago I 
received from Dr. van Heurck, of Antwerp, two stones which had been 
specially prepared after the method of Nobert, by one of the most 
skilful diamond workers in that city, neither of which was of any value, 
the cutting edges being much too blunt for fine work. My own method 
of preparation is to carefully break the stones so as to insure fracture 
parallel with some of the numerous cleavage planes. The fragments so 
obtained are examined under the Microscope as to the perfection or 
otherwise of the angles or edges and faces forming them, the promising 
pieces being put aside for trial. Good results have also been obtained 
with stones upon which large facets had been ground on the outer or 
natural face and afterwards broken so that one face of the knife edge 
was artificially formed, while the other followed the line of cleavage. 
Excellent cutting angles have been obtained, too, in the case of stones 
one face of which forms the outer coating, or skin as it is termed, of the 
uncut gem. 

I always set or mount the diamond so that its cutting edge is 
perfectly parallel with the line to be cut, and slightly raised in the 
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direction in which it is to travel. This is contrary to what one would 
expect, comparing the action of a diamond with a steel graver or other 
cutting instrument for like purposes, but when it is remembered that 
the faces, the junction of which form the cutting edge, wear more 
rapidly than the edge itself, one sees the analogy no longer holds good. 
I n  the setting and adjustment of the diamonds it is important to 
remember that, in the case of test rulings at any rate, the lines after 
being ruled must on no account be rubbed or polished, consequently, 
the material removed must be deposited on one side or the other of the 
groove formed, and this involves the utmost nicety of adjustment of the 
cutting edge, and not infrequently is a considerable tax upon one's time 
and patience. The finer the ruling, the greater is the importance to be 
attached to this particular feature. The length of the cutting edge is 
also of moment. The longer the edge within certain limits, soon 
ascertained by experience, and providing it is perfectly straight, the 
longer will it endure, but as depth and breadth of line are important 
factors, too long an edge implies too great a pressure strain to produce a 
line of given depth and width. The pressnre upon the diamond to 
produce a line of a certain depth and breadth, I apply, in the case of 
micrometric rulings, by means of a spring controlled by a screw ; this 
gives good results up to a rate of 20,000 lines per inch, but beyond this 
the friction involved is detrimental. The variation of pressure requisite 
in tesr, plate ruling is obtained by means of a series of weights ranging 
from 20 grm. or more down to a fraction of 1 grm. 

In  the matter of spacing, it is of the utmost importance that a 
correct standard should be obtained as a basis for all micrometric 
measurements. At the outset, I obtained copies of portions of the 
standards in use at  the Melbourne Observatory, both metrical and 
English inch values. On carefully examining these I found a slight 
discrepancy between the inch scale, as copied directly from the standard, 
and the same values obtained by computation and ruling from the 
metrical standard. As I had no means of determining which of the 
two scales was more likely to be correct, I adopted the metrical scale as 
it stood as my standard for metrical values, and the inch values, as 
copied from the standard inch scale, as a standard for fractional values 
of an inch. At a later date I submitted several micrometer rulings to 
Mr. E. M. Nelson, a recognised authority upon all matters connected 
with mwsurements of this character, with the result that it was found 
that the ratio of inch to millimetre was, in the case of my inch rulings, 
25,3821 instead of 25.39997 ; but as the metrical values proved to be 
correct, in comparison with the best standards, I have since adopted this 
scale as a basis for both systems. It may be of interest to know how I 
determine that lines stated to be ruled, say, at the rate of 90,000 per 
inch, are really of that value. For this it is only necessary to adjust 
the relationship of the wedge to the wrew once for all, 60 that forty 
revolutions of the latter give a movement equal to 0.02 in., in which 
case one revolution will equal 0*0005 in. As the error in forty revolu- 
tions can easily be brought within sa$as in., the error in & of this is a 
negligible quantity. The screw-head being divided into 360 degrees 
reading by a vernier to & of a degree, 8 degrees of movement of the 
screw-head advance the plate being ruled the va+aa part of an inch, 
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and so, proportionate1 , for other values up to 120,000 lines per inch. 

may state that the finest lines it has been possible to resolve or separate, 
by means of the most perfect microscopical appliances hitherto con- 
structed by the best makers, have not exceeded 120,000 per inch. 

I have yet said nothing concerning the glass most suitable for ruling 
upon. Ordinarily the outer crust or surface of the glass as it leaves the 
makers’ hands is much too hard and brittle for the purpose, and speedily 
ruins the hardest diamonds. This is especially so in the case of thin 
unannealed microscopical cover-glass, which it is essential to use for 
many purposes. Hence it occurred to me that it might be possible to so 
modify and alter the surface of this glass by a process of annealing that 
better results would be obtained. After some few trials I found that by 
inclosing a carefully cleaned cover-glass in a metal capsule, and slowly 
heating to  a certain point, short of actual softening, and allowing the 
cooling process to extend over as long a period as possible, the glass 
proved to be both softer and tougher, and at  the same time far less 
liable to  any alteration due to changes in temperature, or the relief of 
certain surface strains inherent to the glass in its unannealed condition. 

I pass on now to a matter of equal importance with any hitherto 
dealt vith, viz., the preservation of the completed rulings. Ordinarily 
in the case of micrometer rulings varying from 1 mm. to 0.01 mm. all 
that is necessary is to fill the lines with graphite, and mount the cover 
on a slip with Canada balsam. But this method is not suited to the 
finer rulings, or where it is desirable to preserve the lines without the 
graphite filling, as in the case of test plates. Nor is i t  possible to  pre- 
serve them by attaching the cover-glass to a cell wall or ring of cement 
or wax, as is frequently done with other microscopical preparations. I 
myself tried every, or almost every, known cement and wax cell at  all 
suited to the purpose, and in every instance it was only a question of 
time, probably a year or more, and the cover-glass became coated or 
covered with minute crystals in some instances, or microscopical beads 
of moisture in others, to such an extent as to detract greatly from the 
beauty and perfection of the lines, and in some cases to partially oblite- 
rate the finer bands altogether. It therefore remained for me to 
endeavour to mount the ruled plates in a medium possessing a refractive 
index differing from glass by an amount equal to the difference between 
glass and air. Several such media existed, and had been used for other 
purposes, but with only partial success. These were phosphorus, sulphur, 
and realgar, or arsenic disulphide. The latter appeared to me the most 
promising substance to work with, seeing it possesses a refractive index 
equal to 2.549, but its use is attended with many difficulties, and I 
worked with it for nearly a year with only partial success. I soon 
abandoned all attempts to use it in a liquid form dissolved in the usual 
solvent, broinine, which I found both uncertain and dangerous to use, 
and turned niy attention to the production of thin films, by sublima- 
tion. With these I mas more successful, and after a time was able to 
produce exceedingly thin films, which have so far proved quite per- 
manent. Some of the films here shown have been mounted over two 
years, while those sent to  London some little time ago withstood all the 

the finest I have rule B which have so far been resolved. I n  passing, I 
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changes of temperature to which they were subjected on the journey 
without showing any signs of depreciation. 

Measurement of the  Refraction Index of Liquids by the Micro- 
scope.*-M. L. DBcombe’s method is based on that of Brewster, but 
is much more precise. The method requires a glass plate with parallel 
faces L, and a plano-convex lens resting on the plate (fig. 34). A drop 
of the liquid to be studied is placed at 0, between the plate and the 
lens.’ A is a luminous point. By the help of a Microscope, the positions 
of the images 0’ and A are determined, being (1) the distance from 0 
the point of contact of plate and lens; and (2), the 
distance from the luminous point A. If A be the dis- 
placement of the Microscope, and v the index of the 
liquid, it follows that 

where A and B are two positive constants which, in 
the special case when A is at  infinity, have for their 
respective values A = N, B = R ; N and R expressing 
respectively the index and the curvature-radius of the 
lens. The coefficient A = N must be previously de- 
termined by goniometric methods ; then €3 can be cal- 
culated, if v for a known liquid be taken. 

The point 0’, being independent of the iniperfec- 
tions of the plate L, of the aberrations of the curved 
surface and of the nature and opacity of the liquid, 
can be determined with great accuracy, and can be 
ascertained. once for all. at  the outset of each series of 
observations. Precision ’depends particularly on B ; but 
the author’s experiments show that in monochromatic 
light the error can be easily rendered less than 0.001. 
To get tlie second point as accurately as possible, a 
liquid biconcave meniscus should be employed-i.e. the liquid should be 
interposed between two convex glasses in contact at their summits, the 
radii of curvature being chosen in such a manner as to reduce to a 
minimum the mean spherical aberrations. 

In  the author’s experiments a cross lightly traced with a diamond 
on the plate L served as a net for the first point. Various precantions 
had to be taken, and these are described in the treatise. A Monpillard 
screen giving green light sensibly monochromatic, was used. When the 
adjustments have been made, and the constants obtained, it will be 
noticed that the method requires only a single drop of the liquid ; and 
that also the extreme tenuity of the layer is serviceable for translucid 
fluids ; and that the small volume removes difficulties as to temperature. 
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FIG. 34. 

Pleochroic Ha1os.t-F. P. Mennell draws attention to the special 
interest attaching to this subject, since Professor Joly’s suggestion that 
they are due to the radio-activity of the inclusions round which they 

* Comptes Rendus, 01. (1910) pp. 389-91 (1 fig.). 
t Geolog. Mag., vii. (1910) pp, 15-19 (1 pl.). 
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occur. The usual type of halo, as seen in rock sections, is a dark spot 
of roughly circular outline surrounding a smdl centrally situated inclo- 
sure in another mineral which itself may, or may not, also be pleochroic. 
The author has found that the following minerals usually show halos :- 
Beotite, augite, hornblende, mnscovite, chlorite, tourmaline, cordierite, 
staurolite, and andalusite. There is sometimes a difficulty in the 
identification of the mineral producing the halo, but the author has 
detected zircon, sphene, apatite, orthite (allanite), and epidote. All 
these latter minerals (except, perhaps, epidote) are well known to be, 
comparatively speaking, strongly radio-active. As far as the rocks are 
concerned, halos are far more common in those of igneous origin than 
in the other classes, and are especially noticeable in the plutonic types, 
particularly the granites. The halos are usually spherical in shape, but 
irregular grains, or granular aggregates, produce halos of corresponding 
shape, the coloured margins being, however, of uniform width. This 
uniformity of width is a remarkable feature, the measurement of a large 
number of cases giving few variations from 0.03  mm. Professor Joly 
has pointed out that the penetration of the a rays emitted by radium 
compounds is about 0.04 mm. in the case of aluminium, and, having 
regard to the slightly greater density of the minerals examined, the 
results are in close agreement with the theory that the halos are due to 
the alteration of the surrounding minerals by these rays. 

(6)  Miscellaneous. 

Homogeneity of Optical Glass.+-W. Zschokke points out the diffi- 
culties in produciiig homogeneous glass. The importance of the subject 
needs no demonstration, but the attainment of homogeneity seems im- 
possible. Even the best compounded and cooled glass-meltinge varr 
considerably in their refractive index. The variation would be less im- 
portant if the manufacturer had only to make a single lens, but his task 
is more frequently the manufacture of compound lenses and of reproduc- 
tions. As a means of testing want of homogeneity, the author suggests 
the cutting of a right-angled prism from a given slab. By telescopic 
observations on an “ infinitely ” distant object seen through the prism, 
the refractive index can be calculated for different parts of the prism. 
The knowledge thus obtained may be useful in selecting a suitable part 
for lens manufacture. 

Spiers’ ‘‘ Nature through the  Microscope.” t-This work, the sub- 
title of which is “ T h e  Rambles and Studies of a Microscopist,” is a 
popular account of some of the better-known “ Marvels of the Micro- 
scope.” It is written in language as simple as the subject-matter permits, 
and the descriptions convey as much information as a quite uninstructed 
observer may be expected to assimilate. It is designed primarily to 
interest such an observer in the Microscope and its revelations, and 
also to assist a beginner in the choice and use of an instrument. The 
volume is copiously and satisfactorily illustrated. 

* Zeit. f .  Instrumentenk., xxix. (1909) pp. 286- 9 (1 fig.). 
t London : Culley (undated) 335 pp. (10 col. pls. and about 300 drawings). 



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 245 

Quekett Microscopical Club.-The 461st Ordinary Neeting of the 
Club was held on December 28, 1909, the President, Professor E. A.  
Atinchin, M.A. F.Z.S., in the Chair. Mr. R. T. Lewis, F.R.M.S., gave 
an interesting account of “ The Pollination of the Asclepiads.” His 
attention had been drawn to the subject by the finding of dried pollen- 
sacs of one of this genus firmly attached to the feet of some insect speci- 
mens received from Lindley, O.R.C. A reference to Kerner and Oliver’s 
‘‘ Vegetable Kingdom, ii. pp. 257-9, was given. 

The 462nd Ordinary Meeting was held on January 25, 1910, the 
President in the Chair. Mr. James Murray, one of the scientific staff on 
board the ‘ Nimrod,’ gave an interesting account of the aquatic organisms 
taken in the Antarctic by Lieut. Shackleton’s expedition. Preparations 
by Ur. Rousselet from material brought home by the expedition were 
shown of Philodipan gregarin, which occurred in great abundance ; P. 
data,  remarkable for its large lateral processes ; Adinetu grandis sp. n., 
from Ross Island ; and HydaaLina senta. 

At the 44th Annual General Meeting, held on February 22, the Presi- 
dent, Professor E. A. Minchin, N.A. F.Z.S., delivered the annual address, 
taking for his subject, “ Some Considerations on the Phenomena of 
Parasitism amongst Protozoa.” In  the sense under discussion a Protozoan 
is a parasite when it lives at  the expense of another animal, called its 
‘‘ host.” Such parasites may live ori the host (epizoic) or in it (entozoic). 
Both these classes may be further divided into non-lethal (harmless) and 
lethal, or disease-producing, species. The lethal powers of the latter class 
are most probably due to specific toxic effects produced by them. Lethal 
species may be regarded as exceptional and aberrant forms, the majority 
of Protozoan parasites being harmless. After dealing briefly with the 
few known cases of active migration of parasites to infect a new host, 
the special methods of dissemination, of which at least six are known, 
where the escape of the parasite by anatomical channels is not possible, 
were described at some length. Sir E. Ray Lankester had suggested that 
the extinction of animals seen in past geological periods may have been 
due, in some cases, to their extirpation by some species of parasite new 
to them, and consequently very deadly. In  proposing a vote of thanks 
to the President, the Chairman, Mr. C. F. Rousselet, F.R.M.S., said that 
when recently in Canada he had heard it suggested that the extinction of 
the vast herds of buffalo was caused by some peculiar parasitic malady. 

. 

B. Technique.* 
(1) Collecting Objects, including Udture Processes. 

Cultivation of Leishmania Donovani in Fluid Media. t - 
A. Laveran and A. Pettit use a peptone-salt medium, which is dis- 
tributed in ROUX’S flasks and then sterilised. Into each is poured an 
equal quantity of defibrinated rabbit-blood. As the cultures are only 
successful when there is a thin layer of liquid, the flasks axe laid flat in 
the incubator, which is regulated for 21-22’ C. The quantity of 

* This subdivision contains (1) Collecting Objects, including Culture Pro- 
cesses ; (2) Preparing Objects ; (3) Cutting, including Imbedding and Microtomes ; 
(4) Staining and Injecting ; (5) Mounting, jncluding slides, preservative fluids, etc. ; 
(6)  Miscellaneous. t C.R. SOC. Biol. Paris, lxviii. (1910) pp. 114-15. 
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liquid should not exceed one-tenth of the total capacity of the flask. 
In  t h e e  or four days growth is evident ; in a week the colonies are 
visible to the naked eye. 

Use of Magnesium in  Stupefying Marine Animals." - A. G. 
Mayer finds that marine animals can be anathetized much more 
rapidly if placed in an aqueous solution of MgSO, or MgCI, of three- 
eighths molecular concentration. They then subside into complete 
relaxation, and after an hour or two may be killed in any way without 
becoming distorted through contraction. The method has been tried 
with marked success, and seems specially suitable for stupefying highly 
sensitive and contractile animals. 

Method of Examining Embryos from the Maternal Tissues of the 
Rat.t--V. Widakowich, in a contribution to the study of the embryology 
of the rat, gives an account of his method of obtaining embryos and ova 
from the uterus and Fallopian tubes of the female rat. I n  some cases 
he examined specimens extracted from the maternal organs ; in other 
cases, he prepared specimens of the tubes or the uterus with the con- 
tained embryo and examined the tissues by means of serial sections. 
Zenker's fluid and Schaffer's formalin-alcohol were the most satisfactory 
fixing fluids. Sublimate-alcohol was tried, but made the specimens 
very brittle. 

For imbedding such objects as Fallopian tubes containing ova. or 
the uterus containing an embryo, the ordinary celloidin and paraffin- 
methods were unsatisfactory. A combined celloidin-paraffin method gave 
good results. The material was soaked in 4 p.c. celloidin and then 
exposed to chloroform vapour. When the celloidin became solid, the 
block was immersed in benzol and then imbedded in paraffin with a 
melting-point of 58" C. 

Studying New Sporoeoon in Rat-fever.$-From the blood and 
lymphatic glands of two individuals suffering from rat-fever-rat-bite 
disease-M. Ogata has obtained sporozoa, to which he has given the 
name Sporozoa M u r k  They appear to belong to the Neosporidia. 
Inoculation of material from the ulcers, blood, or lymphatic glands of 
the patient into rabbits and guinea-pigs causes the death of these 
animals in from one to three months. From their blood, sporozoa in 
various stages of development may be recovered. 

New Hot-water Funnel.§-Many of the present funnels for fil- 
tering agar and other fluids at a high temperature, prove unsatisfactory 
in use. V. Brudny describes an improved apparatus (fig. 35) ,  free from 
the disadvantages of the older types. It consists of a copper vessel in 
the shape of an hour-glass. The lower truncated cone contains water, 
maintained a t  a constant level by means of the small side-chamber 
provided with supply and overflow tubes. The water is heated by 
nieans of a Bunsen ring, which is fixed to one leg of the tripod stand 

* Biol. Bull., xvii. (1909) pp. 341-2. 
t Zeitsohr. wiss. Zoo]., xciv. (1909) pp. 242-7. 
f. Mitt. Med. Fakul. K.-Jap. Univ., viii. 3 (1909) pp. 287-318. 
5 Zeitschr. wiss. Mikrosk., xxvi. (1909) pp. 418-21. 
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on which the apparatus rests. The steam rises into the upper inverted 
cone, in the hollow of which rests the glass filter funnel. The inner 
wall of this hollow cone is perforated to permit of the escape of the 
steam and its access to the outside of the glass funnel. Any condensa- 
tion water trickles down into the receptacle below, seen in 
of the Bunsen ring. 

the hollow 

FIG. 35. 

Examination of the  Blood for Trypanosomes, etc.*-C. Ilevaditi 
and V. Stanesco have utilised the hEmagglutinating property of ricin 
to facilitate searching i n  the blood for trypanosomes, spirilla, and the 
like. They take small centrifuge tubes and place 4 c.cm. of the solution 
of ricin in each tube. When 
required for use, a tube is opened and 20-30 drops of blood introduced. 
Agglutination begins at once, and is completed in a few minutes. 
When all the globules have fallen to the bottom, the supernatant fluid 
is decanted and centrifugalised. The supernatant fluid is again centri- 
fugalised, leaving a drop to dilute the sediment. This is then pipetted 
off, and may be examined fresh or stained with Giemsa. In the 

The tubes are then sealed and sterilised. 

* C.R. SOC. Biol. Paris, lxvii. (1909) (1909) pp, 594-6. 
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authors' hands this method has greatly simplified the detection of these 
parasites. 

Glycerin-agar in  Fif ty  Minutes.* - R. G. Perkins describes the 
following method for the easy and rapid making of glycerin-agar. 
The materials used are agar 12 grm., peptone 10 grm., salt 5 grm., 
and Liebig's extract 26 grm. Witte's peptone and Liebig's extract 
appear to be necessarv, as the results are less good with others. 

Weigh an enamelled pan, preferably one with a double copper 
bottom, as this reduces the chances of burning, with 1200 c.cm. of 
distilled water, and record the weight. Place on the gas stove while 
weighing the other materials, with about 150 c.cm. of additional water 
to allow for evaporation. This is an lmportant part of the process, as it 
makes a greater dilution for the first solution of the materials. Add all 
the materials at once and boil till the whole is in solution, which should 
be in less than 15 minutes. Cool to 60" C. by the addition of enough 
cold distilled water to keep the total weight up to about 150 grm. over 
the  sum of the pm, 1200 c.cm. water and the agar, etc. Make faintly 
alkaline to litmus, and add the whites only of two absolutely fresh eggs, 
beaten up in a little water. Boil, not too vigorously, until the medium 
boils up clear, and the egg is completely coagulated. The weight at  
this point should be the sum of the pan, the 1200 c.cm. of water, and 
about 50 grm. for the added materials. Skim and pour into wire 
funnels with filters of Schleicher and Schull No. 580, which have just 
had boiling water poured over them. The funnels are of the type 
which can be bought with a rubber ring at the top for compression, but 
I have found them more satisfactory when the top ring is of wire Kith 
the rays soldered to it. The filter paper need not be creased, nor 
an outside funnel used, accidents being very rare. If the room is 
moderately warm, filtration takes place in a few minutes, usually 
not requiring more than one sheet of paper divided into fourths. As 
soon as the filtration becomes slow repeat with a fresh piece of paper, 
the residual medium being reheated to the boiling point, and boiling 
water being poured into the paper before the introduction of the agar. 
As soon as the first 500 c.cm. have come through, it is the custom for 
the students to add the glycerin or dextrose, etc., and to tube the media 
while the rest is coming through. From the time that the first 
weighing is begun until the time when the filled tubes are placed in the 
sterilizer need not be over 50 minutes, and the students, even the first 
time, accomplish it in an hour and a half. 

The resultant medium is transparent, almost colourless, unless it has 
been burnt, wheu it will have a yellow colour. No difficulty has been 
found in growing the ordinary strains of streptococcus, diphtheria or 
tuberculosis, and a large proportion of pneumococcus cultures show good 
development. The medium is firm enough for satisfactory plating, and 
has adequate water of condensation. 

The use of distilled water is important, as also the special grade of 
filter paper, but the most essential points are the excess of water during 
the process, the absolute freshness of the eggs, and the preservation of 
filter paper and media at the boiling point until they meet. 

* Johns Hopkins Eosp. Bull. xx. pp, 324-5. 
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(2) Preparing Obiects. 

Improved Method of Dehydration.*-B. Suzuki considers that the 
ordinary method of dehydration, by which objects are placed successively 
in 50, 70, and 90 P.C. alcohols, is unsuitable for delicate objects, and 
describes an apparatus (fig. 36) by which the concentration of alcohol 
is increased gradually. G, and G, are filled with distilled water : the 
inverted flask K is filled with 50 p.c. alcohol. The material M is placed 
in oi,, resting on washed sand S. The junction tube W is filled with 
glass-wool. As water trickles away through the capillary tube A, an 
alteration of level in GI causes 

K 
inverted flask, and so the concentra- 
tion process proceeds automatically. 
I t  is only necessary to re-fill the 
flask, when it become empty, first 
with 70 p c., then with 90 P.c., and 
finally with absolute alcohol. The 
same apparatus, with slight niodifi- 
cations, may be used for hardening 
and washing processes. 

New Methods of Investigating 
the Central Nervous Systems of 
Vertebrate8.t-Under this title B. 
Rawitz describes new methods of 
fixing and staining portions of brain 
and spinal cord. Material, which 
has been preserved in 10 p.c. forma- 
lin, is transferred to a 10 p.c. solu- 
tion of tincture of iodine in 95 p.c. 
alcohol. After 5 days the material 
is removed to a saturated watery 
solution of potassium bichromate. 
This solution is changed after 24 
hours, and in this second bichromate 
bath the tissues remain for 7 to 10 
days, according to the size of the 
pieces. They are then removed, dried with filter paper, and put into 
95 p.c. alcohol for 3 days, absolute alcohol for 2 days, and chloroform 
for 2 days. Then after 14 hours in chloroform-paraffin, the material is 
imbedded in paraffin. 

The author gives accounts of a number of new stains, namely indulin, 
indamin-blue, and azo-acid-blue. The last-named stain, made up in the 
following combination-azo acid-blue B (Hochst), 2 grm. ; tartar emetic, 
1 grm. : oxalic acid, 4 grm. ; distilled water, 200 c.cm.-gave good results. 
The ganglion-cells and neuroglia are coloured purple, the axis-cylinders 
light blue. With this stain made up in some other combinations, the 
author could not obtain this amphichromatic effect. He ends his paper 
with illustrations of the application of his methods. 

alcohol to enter slowly from the 

FIG, 36. 

* Zeitschr. wiss. Mikrosk., xxvi. (1909) pp. 211-19. 
t Tom. cit., pp. 337-52. 

April 2Oth, 1909 S 
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Washing Apparatus for Fixed Material.*-R. Kowler describes an 
apparatus (figs. 37, 38) by means of which tissues can with safety be 
washed in a stream of water. The apparatus is made of glass, of the form 
shown in the diagram. The rubber tube is connected with a water supply. 
The expanded chamber is at each end separated from the narrow part 
of the glass tube by a sieve of glass (Glassieb). The material is intro- 
duced into the chamber, which is then closed, and the water is turned 
on slowly at  first, until the air is driven out. Then the current of water 

FIG. 37. 

is so adjusted that the material remains on or near the bottom of the 
chamber. 

Methylated Spirits for Histological Purposes.?-In the German 
Empire spirits of wine for commercial purposes consists of 90 p.c. ethyl- 
alcohol, to which have been added small quantities of methyl-alcohol, 
acetone and pyridine bases. C. Kittsteiner finds that, as a fixing re- 
agent, this fluid is for ordinary purposes almost as good as ethyl-alcohol. 
Material must, however, only remain in it for three days, and must then 

* Zeitschr. wiss. Mikrosk., xxvi. (1910) pp. 259-60. 
t Tom. oit., pp. 191-203. 
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beyremoved to uncontaminated alcohol. Treatment of nervous tissues 
with rnethylated spirits gives extremely bad results, and with unstriated 
muscle also the results are most unsatisfactory. For hardening and 
staining purposes, this reagent is quite as good as the ordinary 90 p.c. 
alcohol. 

Preparing Delicate Embryonic Tissues for Histological Examina- 
tion.*-For cytological and histogenetic investigations of Vertebrate 

FIG. 38. 

embryos, ‘A. Maximow has devised modified methods of fixation and 
imbedding suitable for such easily damaged material. As fixing re-agent, 
he uses a modified Zenker’s fluid of the following composition :-For- 
malin 10 c.cm., sodium sulphate 10 grm., potassium bichromate 25 grm., 
corrosive sublimate 50 grm., distilled water 1000 c.cm. For some pur- 
poses he adds 10 c.cm. of 2 p.c. osmic acid to this solution. In  the case 
of larger embryos the specimen must be so prepared by incision, or other- 
wise, that the fixing fluid can readily gain access to all parts. After 
careful dehydration the specimens are imbedded in celloidin and cut by 

* Zeitfichr. wiss. Mikrosk., xxvi. (1909) pp. 177-90. 
s 2  
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means of a sliding microtome. The block is kept moistened with 65 p.c. 
alcohol. Each section, as it is cut, is transferred to a slide, cleared with 
oil of cloves, and washed free of celloidin with absolute alcohol and 
mixed alcohol and ether. Maximow uses a large number of staining 
methods, of which he recommends particularly the iron-alum-kmato- 
xylin method, Giemsa stain and Dominici's eosin-orange-toluidin-blue 
process. 

Examining the Structure of Human Heart-muscle.*-Irene r o ~ i  
Palschewska fixed the material mostly in a mixture of absolute alcohol 
'30, and pure 25 p.c. nitric acid 10. The pieces used, about 8 mni. thick, 
were left in the fluid for about 24 hours, and when removed were trans- 
ferred to faintly alkaline 94 p.c. alcohol, and this was renewed daily. 
After a few days, ammonia-free alcohol was used. The alcohol n-as 
afterwards downgraded to water for staining purposes, and the staining 
was effected with hiemalum. 

Marie Werner t fixed her inaterial in the 10 p.c. nitric acid and 
absolute alcohol 90 p.c. mixture, and then mashed out with 94 p.c. 
alcohol, until litmus paper was no longer reddened. She found that 
neutralisation with ammoniated alcohol impaired the picture. The pre- 
parations were stained with hEmaluni (1 part to 5-10 water). The 
pieces remained in the stain for 8 days. 

New Methods for Examining Sputum.$ - P. Uhlenhuth recom- 
mends his antiformin method for demonstrating the presence of tubercle 
bacilli. By meaus of a 20-25 p.c. solution, the sputum is rendered 
quite homogeneous. It is then centrifuged, and the deposit Fashed 
with saline. As the antiformin kills off the associated bacteria, it may 
be used for obtaining pure cultures of human tubercle bacilli. 

H. Haserodt is of opinion that the foregoing antiformin method has 
a great disadvantage : the film does not fix well to the slide ; and recom- 
niends the following modification. The sputum should first be rendered 
homogeneous by means of caustic potash, and then shaken up with 
ligroin. A combination of the antiformin and ligroin methods gives 
good results. 

G. Bernhardt proceeds as follows : About 5 c.cm. of sputum and 
20 c.cm. of a 20 p.c. solution of commercial antiformin are placed in a 
stoppered bottle. When quite homogeneous, ligroin, to form a layer 
3-5 mm. thick, is poured in. The bottle is then vigorously shaken, 
until a thick suspension forms ; it is then left at  room temperature for 
about half an hour, and afterwards loopfuls of the layer immediately 
underneath the ligroin are removed. Films are fixed and stored in the 
usual way. 

H. Hammer1 uses a solution composed of 99 parts ammonia and 
1 part caustic potash. A mixture of 5 parts of the solution to 1 of 
sputum is then vigorously shaken. I n  a few minutes it is quite homo- 
geneous. To 15 c.cm. of the mixture are added 5 c.cm. acetone. This 

* Arch. Mikr. Anat. U. Entwickl., lxxv. (1910) pp. 41-100 (18 figs.). 
t Tom. cit., pp. 101-48 (53 figs.). 
$ Centralbl. Bakt., l t e  Abt. Ref., xlv. (1909) pp. 282-4. 
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is centrifuged for half an hour. Films are made from the deposit, and 
stained in the usual way. 
G L B E  s E R, K. - Untersuchungen iiber die Herkumft des knorpels an regeneri. 

erenden Amphibienextremitaten. 
Arch. f. Mikr. h a t .  u. Entwikl., Ixxv. (1910) pp. 1-39 (1 pl. and 16 figs.). 

(3) Cutting, including Imbedding and Microtomes. 

Cutting Thin Parallel Slices of Brain Substance.*--IC. Berliner 
describes an apparatus (fig. 39) which has been in use at the hospital 
in Giessen for a number of years. The material to be cut is fixed on a 
sliding base (Sch) which moves along grooves in the bars L, L, one of 
which is provided with a scale. The vertical rods, F, F, guide the 

FIG. 39. 

movements of the knife or fretsaw, and so vertical slides of equal thick- 
ness can be made. For fresh material a knife is used, but in the case 
of brains hardened in Muller’s fluid or in bichromate it is found that a 
line fretsaw is more suitable. 

Apparatus for Whetting a Microtome Knife. - J. Lendvai has 
found ApAthy’s method of whetting the best. This consists in the appli- 
cation of emery, Vienna chalk, iron-oxide, or diamantin powder, on 
three mirror-glass plates. For this purpose the author has devised a 
special apparatus, which has been constructed for him by the firm of 
C. Reichert. The three plates are necessary because the materials are of 

* Zeitschr. wiss. Mikrosk., xxvi. (1909) pp. 382-4. 
t Tom. cit., pp. 203-5 ( 5  figs.). 
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different degrees of hardness. 
Vienna chalk, and the third for iron oxide or diamentin. 

One plate is for emery, the second for 
These three 

FIG. 40. 

FIG. 41. 

FIG. 42. 

FIG. 43. 

FIG. 44. 

glass plates are kept in a wooden block, each in a separate compartment, 
the compartments being lined with cloth (fig. 40) ; the intention being 
to prevent soiling the plates with dust or with foreign material, which 
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might possibly notch the knife. When in use, the glass plate is laid on 
the upper face of the block and is fastened down with screws. I t  is then 
smeared with a fine emery paper moistened with distilled water : or with 
Vienna chalk paper moistened with distilled water ; or with iron oxide. 
The knife is then drawnrather frequently over the plate (60 or 70 times), 
and the edge is held forward, in such a position that it is perpendicular 
to the direction of movement. The knife-edge as it appears under a 
magnification of 100 diameters is shown in fig. 43. A special facet of 
20" to 25' is ground on the knife by placing the back of the knife in a 
laterally-open iron tube, and clamping it with screws (fig. 41). From the 
diameter d of the tube and the breadth a of the knife the angle (al + a2) 
can be calculated. Thus 

d 
- = tan al 
2a 

tan a2 

(fig. 41). The facet, which has been roughly fashioned with emery, is per- 
fected with Vienna chalk, the teeth on the edge now becoming very fine 
(fig. 44) under the same magnification as before. The iron-oxide is only 
used for whetting that side of the facet which glides, when in action, on 
the paraffin or celloidin. 

Rotatory Method in Microscopy.*-H. Lebrnn, after three years' 
experience of his method of diskal arraiigement,t sees his way to several 
improvements, the first of which is concerned with the microtome. It 
was found that in cutting very thin sections tremor of the machine 
caused much irregularity in the sections themselves. This difficulty the 
author remedies by attaching the knife-carrier to parts of the microtome 
not liable to agitation. The paraffin block, instead of being truly rect- 
angular, is now made with sloping slides according to the size of the 
disk on which the serial sections are to be received. Full directions 
are given for accurately obtaining the proper shape of block. There 
are several other improvements in the mechanism and manipulation of 
the microtome. As above-mentioned, the object-carrier is disc-shaped, 
the rectangular form being abandoned. An ingenious combination of 
hand and screw-work brings every part of the object, in spiral fashion, 
successively under the objective. This arrangement is also particularly 
convenient in the case of such an object as a tapeworm. The author 
recommends his method as tending to great economy both in materials 
and in time. His ideas have been satisfactorily worked out for hini by 
the firm of Seibert, of Wetalar. 

Simple Method of Paraffin Imbedding in Vacuo.1- TV. Berg 
describes a method which is applicable to any ordinary paraffin oren. 
The paraffin is contained in a glass flask, firmly stoppered, which com- 
municates by means of stout rubber tubing with an ordinary water suction 
apparatus. The rubber tube passes through the  hole in the top of the 
oven, which normally holds a thermometer. It is advisable that the 
paraffin should fill only the lowest portion of the flask, as it foams some- 
what, when the exhausting process is commenced. This procedure does 
not interfere with the ordinary use of the oven. 

* Zeitschr. wiss. Mikrosk., xxvi. (1909) pp. 223-41 (13 figs.). 
t See this Journal, 1906, p. 725. 
f Zeitschr. wiss. Mikrosk., xxvi. (1909) pp. 209-10. 
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(4) Staining and Injecting. 

Method of Staining Peripheral Nerves.*-T. Maruyama discusses 
the method devised by Yamagiwa and its applicability to pathological 
tissues, more particularly in connection with the study of beri-beri. The 
process is as follows :-After hardening in Miiller’s fluid in the ordinary 
Fay and imbedding in celloidin, sections are cut. They are stained in 
concentrated alcoholic eosin for a period of from 1 to 1 2  hours. Next, 
after prolonged staining with concentrated watery anilin-blue, they are 
placed in a differentiating fluid-weak alcohol make slightly alkaline by 
the addition of liquor potass=--and washed in distilled water. The 
sections are then put into weak alcohol to remove excess of anilin-blue, 
dehydrated in absolute alcohol, cleared in oil, and mounted in balsam. 
I n  sections stained thus, the axis-cylinders appear deep blue, medullary 
sheaths red, connective-tissues and cell-nuclei bright blue, red blood- 
cells pink, and unstriped muscle pale violet. The preparations lose their 
stain usually in a few months. 

Fluoride of Silver in Golgi’s Method.? -E. Saragnone describes 
a new procedure for demonstrating the intracellular network. It is 
really a modification of Golgi’s method, fluoride of silver being sub- 
situted for the nitrate. The preparation used is known as “ t d C h i O l 0  
Patern6,” and is a 10 p.c. solution of silver fluoride, which is not 
reduced by the action of light. The full procedure is as follows: 
1. The pieces are fixed in a solution consisting of formalin (20 p.c.) 
30 grm. ; saturated solution of arsenious acid, 30 grm. ; alcohol (96 p.c.) 
30 grm. Time, 10 to 12 hours. 2. The pieces are then transferred to 
tachiolo Paterno, 30 c.cm. ; distilled water, 100 c.cm., for one or two 
hours. 3. They are next washed quickly in distilled water, after which 
they are immersed for a few minutes to an hour in hydroquinone, 
30 grm. ; sulphite of soda, 5 grm. ; formalin, 50 grm. ; water, 1000 c.cm. 
4. After washing in distilled water the pieces are passed through up- 
graded alcohols to xylol and imbedding. 5. The sections are treated 
with the following solutions mixed immediately before use : (a) hypo- 
sulphite, 30 grm. ; sulphocyanide of ammonium, 30 grm. ; water, 
1000 grm. ; ( b )  chloride of gold, 1 grm. ; water, 100 grm. The 
reaction is watched and suspended when the sections have assumed a 
definite grey tint. 6. Wash in distilled water and pass rapidly through 
permanganate of potassium, 0 .5  grm. ; sulphuric acid. 1 grm. ; distilled 
water, 1000 grm. 7. Wash rapidly in 1 p.c. solution of oxalic acid, 
and afterwards in distilled water. 8. Stain with carmalum. Wash 
again. 9. Pass through alcohol and mount in balsam. 

Studying the Development of Crucifers.$-R. Vandendries fixed 
the material for a day or so in Bouin’s fluid, then washed it till i t  was 
white in one-third alcohol, and afterwards preserved it in 80 p.c. alcohol. 
Sections, 8-12 p, were stained preferably by Heidenhain’s method. 
As the slow method was found not to be particularly suitable for 

* Mitt. Med. Fakul. K.-Jap. Univ., viii. 3 (1909) pp. 368-70. 
t Pathologics, i. (1909) pp. 536-8. 
$ Zeitsohr. wiss. Mikrosk., xxvi. (1909) pp. 422-4. 
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studying the phenomena of fertilisation, a more rapid procedure was 
adopted. In  this the alum mordant was used for 15 to 30 minutes : this 
was followed by ha3niatoxylin staining for 1 to 3 hours. Differentiation 
was effected with great care and constant inspection under the Micro- 
scope. Congo-red was used in contrast stain and gave excellent results. 

Device for Protecting Mounted Sections during Dehydration.*- 
It is a common experience that when a number of slides bearing sections 
are put in a flask of alcohol, or other fluid, specimens may be spoilt by 
movements of the slides against each other. C. Funck suggests a 
simple plan for remedying this (fig. 45). A grid, preferably of nickel- 
plated brass, of the form shown in the figure, is placed inside the fla,sk, 
resting on the bottom. The lower ends of the slides rest in the 

FIG. 45. 

numbered spaces. The slides thus remain, touching only at the top 
edges. The portion of the slide which bears the section is kept free 
from all contact with its neighbours. 

Injection Methods applied t o  certain Mollusca. t - B. Moiejko 
describes a method of gelatin injection for the anatomical investigation 
of Anodon, Mytilus edulis, and some other Mollusca. For the greater 
part of his work, the author used a 4-6 p.c. solution of gelatin. By 
the use of finely powdered insoluble mineral dyes, he was able to tint the 
gelatin variously, and thus differentiate the separate systems or vessels 
injected, For example, in the case of Anodon, it is possible to inject the 
arteries, veins, intestine, genital ducts, and the cavities of the organs of 
Bojanus separately, and thus get a specimen injected in five colours. 
Specimens so injected can be fixed in formalin, and imbedded in paraffin 
for the purpose of cutting sections. 

* La Cellule, xxv. (1909) pp. 415-60 (1 pl. and 54 figs). 
t Zeitschr. wiss. Mikrosk., xxvi. (1909) pp. 353-77. 
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Different Methods of Staining Tubercle Bacilli.*-Karl Bergen 
gives a critical review of the literature of this subject, describing the 
staining methods employed by various auth(dties, and dwelling particu- 
larly upon the granules (sc. spores) which are brought out by some 
methods. For his own research, he selected Much’s modification of 
Gram, Ziehl-Neelsen, and Gasis’ methods as the three most promising. 
Gasis’ plan is a reversal of the Ziehl-Neelsen procedure. After staining 
in an acid stain, the film is decolorised by alkali. Gasis maintained 
that the alkali-fast property of tubercle bacilli is possessed by organisms 
in very young and very old cultures, organisms not often acid-fast, as 
well as by bacilli of the average period. 

Bergen found that the advantage of the Ziehl-Neelsen method lay in 
its ease and certainty. On the other hand, the granular form of the 
tnbercle bacillus was hardly stained at all, and some young forms did not 
retain the stain. Modified Gram staining is not suitable for differential 
diagnosis, and in preparations from pure cultures a clear picture is not 
obtained. The method of Gasis is peculiarly suitable for investigation 
of minute structure. On the other hand, the 
technique is difficult, and the results therefore may be inconclusive in 
cases of differential diagnosis. This method i R  perhaps the most suitable 
for making permanent preparations. 

Further, Bergen gives an interesting account of the effects obtained 
by him as a result of combinations of these methods. 

Studying the Development of Dentine in Mamma1ia.t-For the 
histological investigations in this research, G. Heinrich used a variety 
of reagents such as formalin, alcohol, Zenker’s fluid, osmic acid, and 
others for fixing hi5 material. Formalin gave the beat results, especially 
when used in connection with the silver-staining process. 

By staining sections successively with iron-alum-hzmatoxylin, dilute 
rubin S and Heidenhain’s connective-tissue stain, good contrasts were 
obtained. Connective-tissue fibres and the uncalcified ground substance 
were stained deep red, calcified areas black, and tooth-fibres pale grey. 
The odontoblasts are stained more deeply than the connective-tissue 
cells. 

In  the silver process, the paraffin sections, after prolonged soak- 
ing in 2 p.c. silver nitrate, are treated with an ammoniacal silver 
solution. The stain is developed in a formalin bath, and treatment with 
gold chloride, followed by hyposulphite, completes the silver staining. 
The sections are then mounted on slides and mashed with xylol to remove 
paraffin, and then with alcohol. Alcoholic solution of light-green is 
used as counterstain, and the section is then dehydrated and mounted in 
Canada balsam. These preparations are well adapted for microphoto- 
graphic purposes. 

Experimental Study of Development during the past decade.$ 
The advances in this branch of investigation are surveyed by 0. Levy. 

* Centralbl. Bakt., l te  Abt., liii. (1910) pp. 174-206. 
t Arch. Mikr. Anat., lxxiv. (1909) pp. 783-6. 
1 Zeitsohr. wiss. Mikrosk., xxvi. (1909) pp. 426-73. 

It  gives beautiful films. 

(6). Xiscellaneous. 
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He deals first with artificial parthenogenesis. J. Loeb’s experiments 
upon the ova of Echinoderms showed that it was possible by the use of 
saline solutions of various strengths to initiate developmental changes. 
The most successful and suggestive chemical excitant was a dilute cyanide 
solution, in which 90 p.c. of unfertilised ova developed into larvae. 

ROUX, Herbst, and others have directed their attention to the medium 
in which development takes place, and to the importance of its con- 
stituents. By altering the quantities of oxygen, water, and salts in this 
medium, development was variously influenced. 

Injury to the ovum in its earliest stages, deprivation of chromatin, 
shaking apart of blastomeres, amputation of blastomeres, artificial fusion 
of ova, and the effects of such mechanical interferences, form the subject 
of the next series of researches here reviewed. Others have studied the 
abnormalities of development caused by interference at a later stage 
with the primitive layers and organ-rudiments by mechanical and other 
means. 

In  the remainder of the paper the recent work upon regeneration, 
transplantation, and functional correlation are reviewed. Full references 
are given throughout, rendering the article a valuable guide to the subject. 

Simple Method of Counting Leucocytes.*-This method, devised by 
V. T. Carruthers, depends upon the fact that when equal-sized drops of 
diluted blood are placed on a clean slide, they should cover equal areas 
and contain equal numbers of cells. Drops of blood, well diluted, are 
placed on a grease-free slide by means of a grease-free glass rod, and 
allowed to dry. The blood-pigment is washed off with water and the 
slide is stained with watery methylene-blue, A number of fields in each 
film are counted. By means of an obturator inserted in the eye-piece of 
the Microscope, the author has simplified the enumeration process. By 
comparing a few counts with the numbers obtained with a Thoma-Zeiss 
haematocytometer, a standard is obtained, so that from the average number 
of leucocytes in a field, the degree of leucocytosis can be calculated. For 
all counts, the degree of dilution must, of course, be the same, and the 
eame glass rod and obturator must be used. The successful application 
of this method depends upon careful observation of a number of trivial 
details, for an account of which the original paper should be consulted. 

Method of Estimating the Hardness of Minera1s.f-B. Halle 
claims that this method of estimating hardness by grinding, devised by 
him, is superior to the scratching methods. By the latter method it is 
difficult to 5et constant results owing t:, variations in the quality of the 
diamond point used, and to the difficulty of maintaining eveu pressure 
during the scratching process. In  Belle’s method the mineral is 
ground on a revolving brass plate for a definite time, and the loss of 
weight is observed. All 
the other factors-time, pace and pressure of grinding, grinding material 
-are constant, and therefore the only variable, proportional loss of 
weight, gives the relative hardness. By this method very fine differ- 
ences in degree of hardness can be estimated. 

The specific weight of the mineral is known. 

* Brit. Med. Journ., (1909) ii. p. 1749. 
t Zeitsohr. wiss. Mikrosk., xxvi. (1909) pp. 424-5. 
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Metallography, etc. 

Microstructure of Copper." -W. Stahl gives photomicrographs of 
samples of copper taken from the molten bath at  different stages in the 
final refining operation. At the beginning the copper contained 
0 * f i-0.9 p.c. oxygen ; the photomicrograph shows crystallites of cupmus 
oxide in a ground mass of eutectic. There is a continuous diminution 
in amount of oxide present till in the refined copper a thin network 
of eutectic surrounds the grains of copper. 

Physical Properties of Alloy8.t-E. Pannain finds that the specific 
gravity of coinage alloys (bronze and silver-copper alloy) is raised con- 
siderably by the mechanical treatment involved in the manufacture of 
the coins. 

Some Zinc Alloys.$-B. E. Curry has determined the equilibrium 
diagram of the antimony-zinc system by taking heating curves of 27 pre- 
viously annealed alloys. The diagram thus obtained differs in important 
respects from that given by Monkemeyer, and to a smaller extent from 
that given by Zeniczuzny. Six solid phases occur in  the diagram : pure 
antimony, pure zinc, the compound ZnSb, and three series of solid solu- 
tions, a ,  p, and y. The a and /3 phases are instable below 437" and 
405" C. respectively. The y phase is stable only below the solidus. 
The results demonstrate the inadequacy of cooling curve determinations. 
The two phases in the zinc-tin diagram are pure zinc and a solution of 
zinc in tin, having a maximum concentration of about 7 p.c. a t  180" C .  
I n  the zinc-cadmium diagram the two phases are two solid solutions, 
zinc in cadmium (maximum concentration 4 p.c. at 217' C.), cadmium 
in zinc (maximum concentration 5 p.c. at 217" C.). The liquid melt 
separates into two layers in the zinc-lead and zinc-bismuth systems. 
Particulars of suitable etching reagents are given. 

Alloy8 of Silver with Zinc.§-N. A. Pushin and M. S. Maximenko 
have determined the specific resistances, the temperature-coefficients of 
the specific resistances, and the thermo-electric forces of alloys of silver 
and zinc. The existence of the following compounds is inferred : Zn,Ag, 
Zn,Ag, Zn,Ag,, ZnAg, ZnAg, (?), Zn,Ag (2) and Zn,,Ag (2). Several 
series of solid solutions are formed. 

Alloys of Tin and Lead. (I-The linear relation between composition 
and electrical conductivity of tin-lead alloys appears to indicate that 
neither compounds nor mixed crystals are formed. On the other hand, 
the thernial evidence points to the existence of mixed crystals at  both 

Most of the increase in density occurs in the first rolling. 

* Metallurgie, vi. (1909) pp. 609-10 (8 figs.). 
f .Atti  R. Aoctld. Lincei, xviii. (1909) pp. 700-1, through Journ. Soo. Chem. Ind., 

$ Journ. Phys. Chem., xiii. (1909) pp. 589-605 (7 figs.). 
§ Journ. Russ. Phys. Chem. SOC., xli. (1909) pp. 500-24, through Journ. Chem. 

11 Zeitschr. Elektrochem., xv. (1909) pp. 185-9, through Journ. Chem. SOC., 

xxviii. (1909) p. 1089. 

SOC., xcvi. (1909) pp. 539 -40. 
, . _. 

xcvi. (1909) p. 319. 



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 261 

ends of the diagram. W. Buertler suggests as an explanation of this 
discrepancy that the mixed crystals formed during solidification decom- 
pose at  lower temperatures into tin and lead. 

Alloys of Lead with Indium and Thallium.*-N. S. Kurnakow 
and S. Zemczuzny have determined the electrical conductivity curve of 
the lead-indium and lead-thallium systems. The pkasticity of the alloys 
Bas also studied by determining the pressure required to  produce flow 
through an aperture of given size. The flow-pressure curve was found 
to follow closely the Brine11 hardness curve, and was the reverse of the 
conductivity curve. The authors conclude that lead and indium form a 
continuous series of mixed crystals. Lead and thallium form three series 
of mixed crystals. No compounds occur in either system. 

Aurides of Magnesium.?-G. G. Urasoiv has made a careful deter- 
mination of the equilibrium diagram of the gold-magnesium system. 
The cooling curves of 109 alloys were taken. In some regions of the 
diagram inoculation was necessary to prevent supercooling. The com- 
pounds occurring and their melting points (dystectic points or maxima 
in the diagram) are Mg,Au 818" C., Mg,Au 788" C., MgAu 1150" C. ; 
the compound Mg,Au, is formed a t  796" C. by a reaction taking place 
between Mg,Au and the liquid. Mg,Au, exists in two forms, the trans- 
formation temperature being 781" C. The microstructure of alloys rich 
is magnesium was sufficiently developed by polishing on wet chamois 
leather. Sections of the other alloys were etched with hydrochloric 
acid and bromine. 

Phosphorus Compounds of Cobalt.$-S. Zemczuzny and J. Schepelew 
have studied the range 0-33.7 atomic p.c. phosphorus of the cobalt- 
phosphorus system by thermal and microscopical methods. A dystectic 
point at 33.33  atomic p.c. phosphorus indicates the compound Co,P, 
melting at 1386' C. ; this compound has a transformation point at 
920" C. The eutectic contains 19.85 atomic p.c. phosphorus and melts 
at 1022' C. Co,P was 
observed as well-defined crystals in sections polished and etched with 
ferric chloride solution in hydrochloric acid. 

Systems : Tin-sulphur, Tin-selenium, Tin-tellurium.§-W. Biltz 
and W. Mecklenburg have determined the equilibrium diagrams. The 
volatility of sulphur restricted the range of the tin-sulphur system in- 
vestigated to 0-23'4 p.c. sulphur. The compounds occurring and their 
melting points are SnS, 882" C. ; SnSe, 861" C. ; Sn,Se, or SnSe,, about 
650" C. ; SnTe, 800" C. The compounds SnS, SnSe, and SnTe were 
observed microscopically in sections of the alloys. 

The System Cu,S-FeS.II-K. Bornemann and E'. Schreyer have de- 
termined the equilibrium diagram by thermal methods and confirmed it 
by microscopical examination of the melts after solidification. The 

The hardness of the alloy was measured. 

* Zeitschr. Anorg. Chem., lxiv. (1909) pp. 149-83 (5 figs.). 
t Tom. cit., pp. 875-96 (16 figs.). 
tj Tom. cit., pp. 226-35 (7 figs.). 
11 Metallurgie, vi. (1909) pp. 619-30 (22 figs.). 

t Tom. cit., pp. 245-57 (7 figs.). 
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diagram is too complex for brief summarising, and in some regions is 
insufficiently established. The compounds (Cu,S),(FeS), (Cu,S),(FeS), 
and probably (Cu,S),(FeS),, or (Cu,S)(FeS),, are indicated by the dia- 
gram. Concentrated nitric acid was used for etching those sections 
which required etching. 

Mixed Crystals of Sulphur and Tellurium.*-G. Pellini finds that 
sulphur and tellurium do not form a compound, but form a series of 
mixed crystals. A solid amorphous solution of tellurium and sulphur 
was also obtained. 

Influence of Arsenic and Tin upon 1ron.t--0. F. Burgess and J. 
Aston have studied the magnetic properties of alloys prepared from 
electrolytic iron, one series containing 0.29-4.14 p.c. arsenic, the other 
series containing 0 * 29-2 - 06 p.c. tin. Compared with approximately 
pure iron, the alloys give materially lower hysteresis losses and have a 
higher permeability. 

Phosphides of Iron.$-H. le Chatelier and 8. Wologdine point out 
that many metallic compounds, which have been described from time 
to time, are imaginary. Until these supposed compounds are eliminated, 
by the application of modern metallographic methods of investigation, 
it is not possible to arrive at any laws governing the formula: of metallic 
compounds. An examination of the compounds of iron and phosphorus 
reduces their number from nine to four. The existence of Fe,P and 
Fe,P is undoubted, that of FeP and Fe,P, is very probable, but their 
formulae are not so well established as those of Fe,P and Fe,P. 

Alloys of Iron.§-P. Oberhoffer briefly summarises published work 
on the binary and ternary alloys of iron. Our knowledge of the equi- 
librium diagrams is incomplete for the binary systems, and is still less 
advanced for the ternary systems. 

Heat-treatment of Iron and Steel.(\ -Methods of heat-treatment 
suitable for various descriptions of carbon steel are specified. The 
position of Ac 3,  in steels containing not more than 0 * 90 P.C. carbon, 
may be calculated approximately from the formula 

c being the percent,age of carbon in the steel. 
W. Campbell? has made further experiments on the removal of 

'' ingotism " by annealing. In a previous investigation he had found 
that in a steel casting containing 0 .43  p.c. carbon, the coarse ferrite 
network was not completely removed at  118OoC., but could not be 
detected a€ter heating to 1195OC. The present work was done on two 
pieces of steel castings (a) and (6) containing 0'35 and 0 - 5  p.c. carbon 

* Atti R. Accad. Lincei, xviii. (1909) pp. 19-24, through Journ. Chem. SOC., 
xcvi. (1909) p. 805. + Electrochem. and Met. Ind , vii.(l909) pp. 403-5 (3 figs.). 

1 Comptes Rendus, cxlix. (1909) pp. 709-14. 
5 Metallurgie, vi. (1909) pp. 612-18. 
I\ Amer. SOC. for Testing Materials, Proc. ix. (1909) pp. 214-16. 

Committee on heat-treatment of steel.) 

AC 3 = (900 - 200 C) "C, 

(Report of 
t Tom. cit., pp. 370-7 (12 figs.). 
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respectively. The manganese sulphide and slag occurred as strings or 
veins in (b ) ,  but were evenly distributed as small globules in (a). Heat- 
ing a little above Ac 2 - 3 completely refined the structure of (a), but 
did not altogether remove the ferrite network of ( b ) .  A network of 
manganese sulphide or slag appears to prevent complete refining by 
acting as nuclei on which the ferrite precipitates. 

Defects in Steel Rails.-E. Fay and R. W. G. Wint* describe the 
various ways in which the presence of slag (manganese sulphide, 
manganese silicate, and possibly other substances) may cause the failure 
of rails. I n  many sections examined the sulphide was seen to be broken 
at  right angles to its length, its extreme brittleness causing it to break 
during preparation for microscopic examination. Cracks invariably begin 
in and follow from one slag area to another. Flow of metal in many 
case8 appears to be due to the presence of internal cracks originating in 
slag inclusions. Hard spots in rails are due to (1) imperfect solution of 
ferro-manganese ; (2) surface hardening through friction :of the wheels ; 
(3) segregation. The authors believe that some hard areas containing 
martensite and troostite, found in a nickel steel rail, were caused by segre- 
gation of nickel. 

R. Job t has investigated some defective open-hearth steel rails, 
and has found that failure was the result of segregation, piping, and 
unsoundness. 

P. H. Dudley$ has found that in numerous caaes of splitting of 
heads of rails, etched sections of the rail show dark streaks, found to 
be harder and to have a higher carbon content than the rest of the 
rail. The presence of these dark streaks is ascribed to the inclusion in 
the steel of metal washed away from the cast-iron base of the ingot 
mould, by the impinging of the stream of molten metal when the ingot 
was cast. , 

Tests of Ingots.§-J. E. Howard has examined with the unaided 
eye and microscopically, sections of ingots, and of the various forms 
derived from them during their manufacture into rails. I n  this way 
the effect of reduction by rolling upon size and shape of graiu, gas or 
shrinkage cavities, and slag inclusions, was followed step by step. 

Closing of Blowholes in Steel Ingots.11-H. M. Howe found that, 
while comparatively great variations in density occurred in a steel 
ingot due to the presence of blowholes, the plates rolled from the same 
ingot were of uniformly high density. Contrary to the generally 
accepted view, it would appear that the gas is driven out of the blow- 
holes during rolling. It should, therefore, be possible to close and weld 
up blowholes by rolling. 

Structure of Cast 1ron.T-F. J. Cook and G. Hailstone explain 
variations occurring in the mechanical properties of a series of cast irons 
of identical chemical composition, by differences which they found in 

Amer. Soc. for Testing Materials, Prcc. ix. (1909) pp. 77-89 (14 figs.). 
t Tom. cit., pp 90-97 (12 figs.). 
5 Tom. cit., pp. 319-26 (10 figs.). 
7 Foundry, xxxv. (1909) pp. 21-3 (13 figs.). 

1 Tom. cit., pp. 98-105 (9 figs,). 
(1 Tom. oit., pp. 327-47 (7 figs.). 
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microstructure. High tensile strength appeared to be associated with a 
comparatively fine state of division of the graphite, and a net-like 
formation of the phosphorus eutectic. 

Magnetic Properties of Alloys of Ferro-magnetic Metals.* - G. 
Tammann deduces some general rules from the experimental data pre- 
viously published by himself and others, relating to  the magnetic 
properties of alloys containing iron, cobalt, and nickel. A solid solu- 
tion of a non-magnetic in a ferro-magnetic metal is magnetic, while a 
solid solution of a ferro-magnetic in a non-magnetic metal is non- 
magnetic. Chemical compounds are practically non-magnetic. The 
depression of the temperature at  which magnetic properties disappear on 
heating, by the presence of other elements, is discussed. 

Magnetic Character of Compounds of Non-magnetic Elements.? 
E. Wedekind has studied the maglietic properties of the compounds 
MnB, MnSb, Mn,Sb, and MnP. The greatest temporary magnetism 
was shown by MnSb, the least by MnP. 

Metallographic Observations at  High Temperatures.$-P. Ober- 
hoffer has attacked the problem of direct microscopic examination of 
easily oxidised metals at temperatures up to 1000" C. The le Chatelier 
stand with horizontal stage above the Microscope tube is used. The 
section is held, polished face down, at  the lower end of a vertical quartz 
tube on which a heating coil of platinum wire is wound. The quartz 
tube is contained within a glass vessel with flat bottom, through which 
the specimen is observed, surrounded by a brass cooling vessel, through 
which water circulates. A vacuum is maintained in the glass vessel by 
means of an air-pump. Gases can be introduced for etching the hot 
specimen ; chlorine and hydrogen were tried. A diaphragm of sheet 
platinum resting on the flat bottom of the glass vessel, reflects upwards 
heat which would otherwise be radiated downwards to the Microscope 
objective, but permits observation through a central opening. A thermo- 
couple in contact with the specimen enables its temperature to be followed. 
During the heating the specimen was observed, usually with a 16 mm. 
objective and Zeiss No. 18 compensating eye-piece, till the beginning of 
a change was noted. The heating current was cut off, and the specimen, 
when cool, was photographed without being disturbed. Heating was 
then resumed, and when the change had proceeded further, the specimen 
was cooled and photographed again. These operations were repeated as 
required. I n  this way the transformation from austenite to pearlite was 
follomed, but more definite results were secured in the observation of 
the formation of temper carbon in cast iron. The results obtained are 
of value chiefly as indicating the possibilities of the method. 

Determination of Nelting-points.§-W. P. White discusses methods 
of determining melting and freezing points, and the sources of error in 
the results obtained. The prime cause of obliquity in melting curves is 
the presence of impurities, which cause the melting to occupy a certain 
temperature interval. 

* Zeitschr. Phys. Chem., lxv. (1908) pp. 73-83. 
t Op. cit., lxvi. (1909) pp. 614-32 (4 figs.). 

Metallurgie, vi. (1909) pp. 554-67 (41 figs.). 
5 Amer. Journ. Sci., xxviii. (1909) pp. 453-73,474-89, through Journ. Chem. 

SOC., xcvi. (1909) pp. 970-1. 
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Nitrogen Thermometer.*-A. L. Day and R. B. Sosman have com- 
pleted the work of extending the gas scale of absolute temperature to 
1550" C. The errors in temperature measurement with the nitrogen 
thermometer have been reduced to about one-fourth of their former 
magnitude. Much information is given as to the use of melting and 
freezing points of metals as fixed points. 1755' C. is arrived at by an 
indirect method as the melting-point of platinum. A table of melting- 
points of metals, etc., is given. 
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